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High Power GeV Superconducting Proton Linac:

An Important Tool for Science and Society
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Figure 1: Layout of the SNS accelerator system.
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Fig. 1. Auachitecture of APT integrated NC/SC linac. Figure 1. Lay-out of the 1 GeV Linac. [-ADS



A Multi-Section Multi-GeV Recirculating Proton Linac

(~a factor of 5 reduction of superconducting cavities)

4 passes, 375 MeV/pass
Energy Gain Per Cavity ~ 9 MeV

6 passes, 1 GeV/pass

Energy Gain Per Cavity ~ 20 MeV
40 cavities -> 2 GeV gy y

150 MeV  Pe = 0.63 Be=0.95

N Bs = 0.86
7 cavities -> 500 Me 50 cavities -> 8 GeV

2 passes, 175 MeV/pass
Energy Gain Per Cavity ~ 10 MeV

« Total number of superconducting cavities: 494 -> 107
» Shorten the distance of straight accelerating section

Fermilab 650 MHz 5 cell superconducting cavity (CW): E,,.. = 15MV /m
J. Qiang, Nuclear Instruments & Methods in Physics Research A 795, p. 77 (2015).
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What has been done related to this concept?

 Proposed the concept:

J. Qiang, Nuclear Instruments & Methods in Physics Research A 795, p. 77 (2015).
« Beam dynamics study of a two-pass recirulating proton linac:

2nd arc

1st arc

-

K. Hwang and J. Qiang, Phys. Rev. Accel. Beams 20, 040401 (2017).

Y. Tao, J. Qiang, K. Hwang, linac, Phys. Rev. Accel. Beams 20, 124202 (2017).

. Beam dynamlcs study of a multi-pass phase shifter
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What needs to be done related to this concept?

Carry out detailed design and optimization of a multi-pass recirculating
proton linac including machine nonlinearity, imperfections and space-
charge effects

Develop prototype of the phase shifter superconducting magnets
needs to be built to test the achievement of desired magnetic field
strength and profile distribution

Design the proton beam injection and extraction systems
Build an experimental multi-pass recirculating proton linac to

demonstrate the multiple acceleration of proton beam using the
same RF cavity while still maintaining good beam quality
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